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(54) Device for purifying the exhaust gas of a diesel engine 



(57) A device for purifying the exhaust gas of a die- 
sel engine comprises a fitter for collecting particulates 
which is arranged in the exhaust system of the engine, 
an oxidation catalyst arranged in the exhaust system 
upstream of the filter, diesel fuel supply unit for supply- 
ing diesel fuel to the oxidation catalyst when the filter 
must be regenerated, and a heater. The heater heats 



the diesel fuel supplied from the diesel fuel supply unit 
to the oxidation catalyst only in the initial step of supply- 
ing the diesel fuel when the temperature of the oxidation 
catalyst is lower than a predetermined temperature and 
the filter must be regenerated. 



F i g . 1 



CM 
< 

CM 

CO 




CL 
LU 



Printed by Rank Xerox (UK) Business Services 
2.13.8/3.4 



1 



EP0 743 429 A2 



2 



Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a device for purify- 
ing the exhaust gas of a diesel engine. 

2. Description of the Related Art 

An exhaust system of an diesel engine is usually 
provided with a filter for collecting noxious particulates 
such a carbon particulates contained in the exhaust 
from a diesel engine. Once the filter collects a large 
amount of particulates, the resistance of the exhaust 
system becomes very large and thus the engine power 
drops. Accordingly, the filter must be periodically regen- 
erated by burning and removing the particulates col- 
lected in the filter. 

If the engine is operated at a very high speed, the 
temperature of exhaust gas becomes very high and 
thus the particulates burn due to the heat of exhaust 
gas so that the filter is naturally regenerated. However, 
the engine may not be periodically operated at a very 
high speed, so that it must be made possible to regen- 
erate the filter when the engine is operated at a normal 
speed. For the purpose, it is known that fuel which is 
easy to burn, for example, hydrogen, gasoline, or alco- 
hol can be supplied to the filter and it is ignited thereon 
and thus the particulates are burned by the heat and the 
flame thereof. However, it is complicated to supply a fuel 
other than diesel fuel in a vehicle having a diesel 
engine. Accordingly, Japanese Unexamined Patent 
Publication No. 63-198717 discloses that diesel fuel, 
which is not easy to burn, is used as the fuel for regen- 
erating the filter, and an oxidation catalyst is arranged 
upstream of the filter to surely ignite the diesel fuel. 

According to the above-mentioned art, when the 
engine is operated in normal speed, i.e., when the tem- 
perature of exhaust gas is not very high, the oxidation 
catalyst vaporizes diesel fuel and ignites the vaporized 
diesel fuel, and thus the filter can be regenerated by the 
heat of the burning diesel fuel. However, if the tempera- 
ture of the oxidation catalyst is not high enough to 
vaporize diesel fuel supplied to the filter, the diesel fuel 
is emitted to the atmosphere via the filter, as non- 
burned fuel. Thus, the art can not regenerate the filter 
when the temperature of the oxidation catalyst is low at 
a normal engine speed, and has room for improvement. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to 
provide a device for purifying the exhaust gas of a diesel 
engine, capable of regenerating a filter for collecting 
particulates by use of diesel fuel and an oxidation cata- 
lyst arranged upstream of the filter even if a temperature 



of the oxidation catalyst is low at a normal engine 
speed. 

According to the present invention, there is pro- 
vided a first device for purifying the exhaust gas of a die- 

s sel engine comprising: a filter for collecting particulates, 
which is arranged in the exhaust system of the engine; 
an oxidation catalyst arranged in the exhaust system 
upstream of the filter; diesel fuel supply means for sup- 
plying diesel fuel to the oxidation catalyst when the filter 

10 must be regenerated; and heating means for heating 
the diesel fuel supplied from the diesel fuel supply 
means to the oxidation catalyst only in the initial step of 
supplying the diesel fuel when the temperature of the 
oxidation catalyst is lower than a predetermined tem- 

15 perature and the filter must be regenerated. 

According to the present invention, there is pro- 
vided a second device for purifying the exhaust gas of a 
diesel engine comprising: a filter for collecting particu- 
lates, which is arranged in the exhaust system of the 

20 engine; an oxidation catalyst arranged in the exhaust 
system upstream of the filter; diesel fuel supply means 
for supplying diesel fuel to the oxidation catalyst when 
the filter must be regenerated; and separation means 
for separating light molecular weight components from 

25 the diesel fuel supplied from the diesel fuel supply 
means to supply the light molecular weight components 
to the oxidation catalyst in the initial step of supplying 
the diesel fuel. 

According to the present invention, there is pro- 

30 vided a third device for purifying the exhaust gas of a 
diesel engine comprising: a filter for collecting particu- 
lates, which is arranged in the exhaust system of the 
engine; an oxidation catalyst arranged in the exhaust 
system upstream of the filter; diesel fuel supply means 

35 for supplying diesel fuel to the oxidation catalyst when 
the filter must be regenerated; and changing means for 
changing the molecular weight of the diesel fuel, sup- 
plied from the diesel fuel supply means to the oxidation 
catalyst, at least in the initial step of supplying the diesel 

40 fuel, to a lighter molecular weight by use of the heat of 
the previous filter regeneration. 

According to the present invention, there is pro- 
vided a fourth device for purifying the exhaust gas of a 
diesel engine comprising: a filter for collecting particu- 

45 lates, which is arranged in the exhaust system of the 
engine; an oxidation catalyst arranged in the exhaust 
system upstream of the filter; diesel fuel supply means 
for supplying diesel fuel to the oxidation catalyst when 
the filter must be regenerated; intake air decreasing 

so means for decreasing an amount of intake air in the ini- 
tial step of supplying the diesel fuel; and diesel fuel 
decreasing means for decreasing the amount of diesel 
fuel supplied from the diesel fuel supply means when 
the amount of intake air is decreased by the intake air 

55 decreasing means. 

The present invention will be more fully understood 
from the description of preferred embodiments of the 
invention as set forth below, together with the accompa- 
nying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 

Fig. i is a schematic view of a device for purifying 
exhaust gas of a diesel engine according to a first 
embodiment of the present invention; 
Fig. 2 is a schematic view of the ECU in Fig. 1 ; 
Fig. 3 is a first routine for controlling the diesel fuel 
supply unit and the electric heater; 
Fig. 4 is a second routine for controlling the diesel 
fuel supply unit and the electric heater; 
Fig. 5 is a third routine for controlling the diesel fuel 
supply unit and the electric heater; 
Fig. 6 is a schematic view of a device for purifying 
exhaust gas of a diesel engine according to a sec- 
ond embodiment of the present invention; 
Fig. 7 is a schematic view of a device for purifying 
exhaust gas of a diesel engine according to a third 
embodiment of the present invention; 
Fig. 8 is a schematic view of a device for purifying 
exhaust gas of a diesel engine according to a fourth 
embodiment of the present invention; and 
Fig. 9 is a map for showing the engine operating 
condition areas in which the filter can be regener- 
ated. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Figure 1 is a schematic view of a device for purify- 
ing the exhaust gas of a diesel engine according to a 
first embodiment of the present invention. In this figure, 
reference numeral 1 designates a diesel engine, 2 an 
intake system, 3 an exhaust system. The exhaust sys- 
tem 3 has a filter 4 for collecting particulates contained 
in exhaust gas, and an oxidation catalyst 5 upstream of 
the filter 4. In the exhaust system 3, a diesel fuel supply 
unit 6 is arranged and an electric heater unit 8 is 
arranged between the diesel fuel supply unit 6 and the 
oxidation catalyst 5. 

In the intake system 2, a throttle valve 8 is arranged 
upstream of an intake-manifold. Reference numeral 9 
designates an exhaust gas recirculation (EGR) passage 
which connects the intake system 2 upstream of the 
intake-manifold with the exhaust system 3 downstream 
of an exhaust-manifold and upstream of the diesel fuel 
supply unit 6. In the EGR passage 9, an EGR valve 10 
is arranged. 

Once the filter 4 collects a large amount of particu- 
lates, the exhaust resistance in the exhaust system 3 
becomes very large and the engine power drops. 
Accordingly, it is determined if the filter 4 must be regen- 
erated in accordance with a differential exhaust gas 
pressure between the upstream and the downstream of 
the filter 4 and the like. When the result is affirmative, 
the particulates on the filter 4 must be burned. If a tem- 
perature of exhaust gas is very high when the result is 
affirmative, the particulates start to burn naturally. How- 



ever, if a temperature of exhaust gas is low, the particu- 
lates do not start to burn naturally. 
Accordingly, the diesel fuel supply unit 6 supplies diesel 
fuel to the oxidation catalyst 5 and diesel fuel is burned 
5 thereon and thus the particulates are burned by the 
heat of the burning diesel fuel. The diesel fuel supply 
unit 6 is connected to a fuel tank (not shown) of the 
engine 1 via a fuel passage 6c in which a pump 6a is 
arranged. The diesel fuel supply unit 6 has a bypass 
to passage which bypasses the pump 6a and in which a 
control valve 6b is arranged to regulate an amount of 
diesel fuel supplied to the filter 4. 

Reference numeral 30 designates an electronic 
control unit (ECU) for controlling the throttle valve 8, the 
is EGR valve 10, the diesel fuel supply unit 6. and the 
electric heater 7. As shown in figure 2, the ECU 30 is 
constructed as a digital computer and includes a ROM 
(read only memory) 32, a RAM (random access mem- 
ory) 33, a CPU (microprocessor, etc.) 34, an input port 
20 35, and an output port 36, which are interconnected by 
a bidirectional bus 31 . 

The throttle valve 8, the EGR valve 10, the diesel 
fuel supply unit 6, and the electric heater 7 are con- 
nected to the output port 36 of the ECU 30, via drive cir- 
25 cuits 40, 41 , 42, and 43, respectively. An engine speed 
sensor 20, which produces output pulses representing 
the engine speed, is connected to the input port 35. An 
accelerator pedal sensor 21 produces an output voltage 
which is proportional to the movement of the accelerator 
30 pedal, i.e., a current engine load, and this output voltage 
is input into the input port 35 via an AD converter 45. A 
coolant temperature sensor 22 produces an output volt- 
age which is proportional to the temperature of the cool- 
ing water of the engine 1 and is considered to be the 
35 engine temperature, and this output voltage is input into 
the input port 35 via an AD converter 46. A first pressure 
sensor 23 produces an output voltage which is propor- 
tional to the exhaust gas pressure immediately 
upstream of the filter 4, and this output voltage is input 
40 into the input port 35 via an AD converter 47. A second 
pressure sensor 24 produces an output voltage which is 
proportional to the exhaust gas pressure immediately 
downstream of the filter 4, and this output voltage is 
input into the input port 35 via an AD converter 48. A 
45 first exhaust gas temperature sensor 25 produces an 
output voltage which is proportional to the exhaust gas 
temperature immediately upstream of the filter 4, and 
this output voltage is input into the input port 35 via an 
AD converter 49. A second exhaust gas temperature 
so sensor 26 produces an output voltage which is propor- 
tional to the exhaust gas temperature immediately 
downstream of the filter 4, and this output voltage is 
input into the input port 35 via an AD converter 50. 
The ECU 30 usually controls the opening degree of 
55 the throttle valve 8 and of the EGR valve in accordance 
with a current engine operating condition on the basis of 
the outputs of the engine speed sensor 20, the acceler- 
ator pedal sensor 21 , and the coolant temperature sen- 
sor 22. The ECU 30 controls the diesel fuel supply unit 
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6 and the electric heater 7, according to a first routine 
shown in figure 3. The routine is started simultaneously 
with the engine starting and is repeated at every prede- 
termined period. 

First, at step 101, it is determined rf a difference 5 
[Pin-Pout] between exhaust gas pressures upstream 
and downstream of the filter 4 detected by the first and 
second exhaust gas pressure sensors 23 and 24 is 
larger than a predetermined pressure [P]. When the 
result is negative, the amount of particulate collected in 10 
the filter 4 is not large and the routine is stopped. On the 
other hand, when the result at step 101 is affirmative, 
the filter 4 must be regenerated and the routine goes to 
step 103. 

At step 103, a temperature [Tin] of the exhaust gas is 
flowing into the filter 4 is measured by the first exhaust 
gas temperature sensor 25, and it is determined if the 
temperature [Tin] is equal to or higher than a first prede- 
termined temperature [T1]- When the result is negative, 
the routine goes to step 104 and the electric heater 7 is 20 
turned on and the routine goes to step 107. On the other 
hand, when the result at step 1 03 is affirmative, the rou- 
tine goes to step 105 and the electric heater 7 is turned 
off. Next, at step 106, a count value [n], which is reset to 
[0] initially, is increased by [1] and the routine goes to 25 
step 107. 

At step 1 07, the diesel fuel supply unit 6 is operated 
and thus diesel fuel is supplied to the oxidation catalyst 
5. Next, at step 108, the temperature [Tout] of the 
exhaust gas flowing out from the filter 4 is measured by 30 
the second exhaust gas temperature sensor 26, and an 
average [Ta] of the temperatures [Tin] and [Tout] is cal- 
culated, as the temperature of the filter 4. Next, at step 
1 09, it is determined if the average [Ta] is equal to or 
higher than a second predetermined temperature [T2]. 35 
Only when the result is negative, is the diesel fuel sup- 
ply unit stopped at step 1 10. Next, the routine goes to 
step 1 1 1 and it is determined if the count value [n] is 
equal to or smaller than a predetermined value [N]. 
When the result is affirmative, the routine returns to step 40 
103. Thus, the above-mentioned process is repeated 
until the result at step 1 1 1 is negative. When the result 
at step 1 1 1 is negative, the routine goes to step 1 12 and 
the count value [n] is reset to [0] and the routine is 
stopped. 45 

According to the routine, when the filter 4 must be 
regenerated, if a temperature [Tin] of exhaust gas flow- 
ing into the filter 4 is lower than the first predetermined 
temperature [T1], i.e., if a temperature of the oxidation 
catalyst 5 is low and the oxidation catalyst 5 cannot so 
vaporize the diesel fuel supplied thereto, the electric 
heater 7 is turned on. The electric heater 7 which is 
arranged between the diesel fuel supply unit 6 and the 
oxidation catalyst 5 is relative small size and has a small 
heat capacity so that the temperature thereof rises 55 
immediately. Therefore, the diesel fuel supplied from the 
diesel fuel supply unit 6 to the oxidation catalyst 5 can 
be vaporized. 



Even if the temperature of the oxidation catalyst 5 is 
low, the vaporized diesel fuel can be surely burned 
thereby. Once burning of the diesel fuel is started in the 
oxidation catalyst 5, a temperature of the oxidation cat- 
alyst 5 itself rises due to the heat thereof. Thereafter, if 
liquid diesel fuel is supplied to the oxidation catalyst 5, it 
can surely vaporize the liquid diesel fuel so that the 
electric heater 7 can be turned off. 

Thus, once the diesel fuel is burned in the oxidation 
catalyst 5, a temperature [Tin] of exhaust gas flowing 
into the filter 4 rises so that the particulates are burned 
at the filter 4. In the initial burning thereof, the filter 4 
absorbs the heat from the exhaust gas so that a temper- 
ature [Tout] of exhaust gas flowing out from the filter 4 is 
lower than the temperature [Tin] of exhaust gas flowing 
into the filter 4. Thereafter, exhaust gas in the filter 4 is 
heated by the burning heat of the particulates, so that 
the temperature [Tout] of the exhaust gas flowing out 
from the filter 4 is higher than the temperature [Tin] of 
exhaust gas flowing into the filter 4. In either case, the 
temperature of the filter 4 is between the temperatures 
[Tin] and [Tout], and is calculated as an average of the 
temperatures [Tin] and [Tout]. When the temperature of 
the filter 4 becomes higher than the second predeter- 
mined temperature [T2], the particulates burn suffi- 
ciently. Therefore, even if a temperature [Tin] of exhaust 
gas flowing into the filter 4 is low, the remainder of the 
particulates can be burned by the burning heat of the 
particulates so that the diesel fuel supply unit 6 can be 
stopped. 

The count value [n] corresponds to an elapsed time 
after the electric heater 7 is turned off. When the count 
value [n] reaches the predetermined value [N], all of the 
particulates have burned out and the regeneration of 
the filter 4 has been finished so that the routine is 
stopped. In the routine, when the filter 4 must be regen- 
erated, if a temperature [Tin] of exhaust gas flowing into 
the filter 4 is high and the diesel fuel supplied to the oxi- 
dation catalyst 5 can be vaporized thereon, it is not nec- 
essary that the electric heater 7 is turned on. 

In the routine, when diesel fuel is supplied to the 
oxidation catalyst 5, the current temperature [Tin] of 
exhaust gas flowing into the filter 4 and the current flow 
rate of exhaust gas are taken account of, and the sup- 
plied amount of diesel fuel per a unit time is determined 
to raise a temperature of the current exhaust gas to a 
temperature at which the particulates can burn, and an 
opening degree of the control valve 6b of the diesel fuel 
supply unit 6 is controlled to supply the determined 
amount of diesel fuel per the unit time. Therefore, in 
detail, the first predetermined temperature [T1] at step 
103 is a temperature at which such supplied diesel fuel 
can be vaporized and varies such that higher it 
becomes, larger is the determined amount of diesel fuel 
per the unit time. 

Figure 4 shows a second routine for controlling the 
diesel fuel supply unit 6 and the electric heater 7. The 
differences between the first routine and the second 
routine only are explained. In the second routine, a 
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process at step 202 is added. The process is that a cur- 
rent degree of opening of the throttle valve 8, which is 
determined in accordance with a current engine operat- 
ing condition, is decreased for a short time. Therefore, 
in the initial step of the diesel fuel supplying, a flow rate 
of intake air becomes small and a flow rate of exhaust 
gas can be made small so that the supplied amount of 
diesel fuel per the unit time can be made small and the 
first predetermined temperature [T1] becomes low. 
Accordingly, a period for turning on the electric heater 7 
can be made small. Thereafter, the degree of opening of 
the throttle valve 8 is returned to the determined one in 
accordance with the current engine operating condition, 
and the supplied amount of diesel fuel per the unit time 
is increased. However, once the burning of the diesel 
fuel is started in the oxidation catalyst, the temperature 
thereof rises so that the supplied diesel fuel can be 
vaporized sufficiently. According to this idea, in the case 
that the electric heater 7 is eliminated, the temperature 
of the oxidation catalyst 5 at which the diesel fuel can be 
supplied thereto can be set lower so that the engine 
operating condition area in which the filter 4 can be 
regenerated is enlarged. It is not preferable to decrease 
a flow rate of intake air in the engine operation. How- 
ever, this is for a short time and a large problem does 
not occur. Moreover, during deceleration, no problem 
occurs. 

Figure 5 shows a third routine for controlling the die- 
sel fuel supply unit 6 and the electric heater 7. The dif- 
ferences between the first routine and the third routine 
only are explained. In the third routine, a process at step 
302 is added. The process is that a current degree of 
opening of the throttle valve 8, which is determined in 
accordance with a current engine operating condition, is 
decreased, and a current degree of opening of the EGR 
valve 10, which is determined in accordance with a cur- 
rent engine operating condition, is increased for a short 
time Therefore, in the initial step of supplying the diesel 
fuel, the flow rate of exhaust gas is not changed but the 
temperature of exhaust gas can be made high to 
increase an amount of the recirculation exhaust gas so 
that the supplied amount of diesel fuel per the unit time 
can be made small so that a period for turning on the 
electric heater 7 can be made small. Moreover, the 
engine operating condition area in which the filter 4 can 
be regenerated is enlarged. Once an amount of the 
recirculation exhaust gas is increased, combustion 
deteriorates and smoke can be generated. However, 
the smoke burns with the diesel fuel in the oxidation cat- 
alyst 5 so that the smoke is not emitted to the atmos- 
phere. 

Figure 6 shows a schematic view of a device for 
purifying the exhaust gas of a diesel engine according 
to a second embodiment of the present invention. The 
differences between the first embodiment and the sec- 
ond embodiment only will be explained. In the second 
embodiment, the EGR passage 9' connects the intake 
system 2 upstream of the intake-manifold with the 
exhaust system 3 between the oxidation catalyst 5 and 
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the filter 4. According to the construction, if non-burned 
diesel fuel is discharged from the oxidation catalyst 5. 
almost all the discharged diesel fuel is recirculated to 
the combustion chamber of the engine 1 and is not emit- 

5 ted to the atmosphere via the filter 4. Moreover, in the 
combustion chamber, the compressed air contains the 
diesel fuel so that a combustion speed becomes high, 
and a good combustion can be realized, and the 
amounts of CO, HC, and NOx contained in the exhaust 

7 o gas can be reduced. 

Figure 7 shows a schematic view of a device for 
purifying the exhaust gas of a diesel engine according 
to a third embodiment of the present invention. The dif- 
ferences between the first embodiment and the third 

is embodiment only will be explained. In the third embodi- 
ment, the fuel passage 6c' of the diesel fuel supply unit 
6' connects the fuel tank of the engine 1 via a heat 
exchanger 6d' which is arranged around the exhaust 
system 3 downstream of the filter 4. According to the 

20 construction, in the case that diesel fuel is supplied to 
the oxidation catalyst 5 when the filter 4 must be regen- 
erated, the supplied diesel fuel had been heated by the 
heat exchanger 6d' during the previous particulate burn- 
ing period so that the molecular weight of the supplied 

25 diesel fuel is reduced. Namely, the fuel passage 6c' 
downstream of the heat exchanger 6d' is filled with die- 
sel fuel which has a low molecular weight. 

Therefore, at least in the initial step of supplying the 
diesel fuel, the diesel fuel which has a light molecular 

30 weight is supplied to the oxidation catalyst 5. The low 
molecular-weight diesel fuel is vaporized easier than 
normal diesel fuel. Accordingly, when the temperature 
of the oxidation catalyst 5 is low, the supplied diesel fuel 
can be vaporized so that the electric heater 7 can be 

35 made smaller than in the first embodiment. On the other 
hand, in the case that the electric heater 7 is eliminated, 
a temperature of the oxidation catalyst 5 at which the 
diesel fuel can be supplied thereto can be set lower so 
that the engine operating condition area in which the f il- 

40 ter 4 can be regenerated enlarges. 

Figure 8 shows a schematic view of a device for 
purifying the exhaust gas of a diesel engine according 
to a fourth embodiment of the present invention. The dif- 
ferences between the first embodiment and the fourth 

45 embodiment only will be explained. In the fourth embod- 
iment, an absorption unit 11. which absorbs hydrocar- 
bon, i.e., diesel fuel, is arranged between the electric 
heater 7 and the oxidation catalyst 5. According to the 
construction, in the case that diesel fuel is supplied to 

50 the oxidation catalyst 5 when the filter 4 must be regen- 
erated, the absorption unit 1 1 absorbs the diesel fuel 
vaporized by the electric heater 7, or liquid diesel fuel 
when the electric heater 7 is turned off. Thereafter the 
absorption unit 11 initially releases only the light molec- 

55 ular weight components of the absorbed diesel fuel . The 
components have low boiling points so that they are 
easy to burn in the oxidation catalyst 5. Moreover, in the 
case that the electric heater 7 is eliminated, a tempera- 
ture of the oxidation catalyst 5 at which the components 
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of the diesel fuel can be burned is low so that the engine 
operating condition area in which the filter 4 can be 
regenerated enlarges. Thereafter, the absorption unit 
1 1 releases the heavy molecular weight components of 
the absorbed diesel fuel. At this time, the light molecular s 
weight components have already burned in the oxida- 
tion catalyst 5 and the temperature thereof has already 
risen so that the heavy molecular weight components 
can be burned in the oxidation catalyst 5. 

In all the embodiments, the electric heater 7 can be 10 
replaced by a heating means which can use any energy 
other than electric energy, for example, a burner. More- 
over, in the case that the electric heater 7 is replaced 
with an electric heating tape catalytic converter, when 
the electric heating type catalytic converter functions as is 
the catalytic converter, it purifies the particulates in 
exhaust gas so that the time to regenerate the filter 4 
can be extended. 

Figure 9 is a map showing the engine operating 
condition areas in which the filter can be regenerated. In 20 
the map, the area in the prior art is above the dotted 
line, and the area in the first embodiment which has the 
electric heater is above the solid line. Thus, according to 
the present invention, the area in which the filter can be 
regenerated can be extended considerably. 25 

Although the invention has been described with ref- 
erence to specific embodiments thereof, it should be 
apparent that numerous modifications can be made 
thereto, by those skilled in the art. without departing 
from the basic concept and scope of the invention. 30 

Claims 

1 . A device for purifying the exhaust gas of a diesel 
engine comprising: 35 

a filter for collecting particulates, which is 
arranged in the exhaust system of the engine; 
an oxidation catalyst arranged in said exhaust 
system upstream of said filter; 40 
diesel fuel supply means for supplying diesel 
fuel to said oxidation catalyst when said filter 
must be regenerated; and 
heating means for heating the diesel fuel sup- 
plied from said diesel fuel supply means to said 45 
oxidation catalyst only in the initial step of sup- 
plying the diesel fuel when a temperature of 
said oxidation catalyst is lower than a predeter- 
mined temperature and said filter must be 
regenerated. so 

2. A device according to claim 1, wherein said diesel 
fuel supply means has a fuel passage connected to 
the fuel tank of said engine. 

55 

3. A device according to claim 1, wherein said diesel 
engine has an exhaust gas recirculation system 
which connects the intake system of the engine 



with the exhaust system between said oxidation 
catalyst and said filter. 

4. A device for purifying the exhaust gas of a diesel 
engine comprising: 

a filter for collecting particulates, which is 
arranged in the exhaust system of the engine; 
an oxidation catalyst arranged in said exhaust 
system upstream of said filter; 
diesel fuel supply means for supplying diesel 
fuel to said oxidation catalyst when said filter 
must be regenerated; and 
separation means for separating light molecu- 
lar weight components from the diesel fuel sup- 
plied from said diesel fuel supply means to 
supply said light molecular weight components 
to said oxidation catalyst in the initial step of 
supplying the diesel fuel. 

5. A device according to claim 4, wherein said diesel 
fuel supply means has a fuel passage connected to 
the fuel tank of said engine. 

6. A device according to claim 4, wherein said separa- 
tion means is a hydrocarbon absorbent arranged 
between said diesel fuel supply means and said 
oxidation catalyst. 

7. A device for purifying the exhaust gas of a diesel 
engine comprising: 

a filter for collecting particulates, which is 
arranged in the exhaust system of the engine; 
an oxidation catalyst arranged in said exhaust 
system upstream of said filter; 
diesel fuel supply means for supplying diesel 
fuel to said oxidation catalyst when said filter 
must be regenerated; and 
changing means for changing the molecular 
weight of the diesel fuel, supplied from said die- 
sel fuel supply means to said oxidation catalyst 
at least in the initial step of supplying the diesel 
fuel to a low molecular weight by use of the 
heat of the previous filter regeneration. 

8. A device according to claim 7, wherein said diesel 
fuel supply means has a fuel passage connected to 
the fuel tank of said engine. 

9. A device according to claim 7, wherein said chang- 
ing means has a heat exchanger arranged around 
said exhaust system downstream of said filter 
through which said fuel passage of said diesel fuel 
supply means is connected to said fuel tank of said 
engine. 

10. A device for purifying the exhaust gas of a diesel 
engine comprising: 
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a filter for collecting particulates, which is 
arranged in the exhaust system of the engine; 
an oxidation catalyst arranged in said exhaust 
system upstream of said filter; 
diesel fuel supply means for supplying diese! 
fuel to said oxidation catalyst when said filter 
must be regenerated; 

intake air decreasing means for decreasing the 
amount of intake air in the initial step of supply- 
ing the diesel fuel; and 
diesel fuel decreasing means for decreasing 
the amount of diesel fuel supplied by said die- 
sel fuel supply means when the amount of 
intake air is decreased by said intake air 
decreasing means. ' 5 

11. A device according to claim 10, wherein said diesel 
fuel supply means has a fuel passage connected to 
the fuel tank of said engine. 

20 

12. A device according to claim 10, wherein said diesel 
engine has an exhaust gas recirculation system 
which connects the intake system of the engine 
with the exhaust system between said oxidation 
catalyst and said filter. 25 

13. A device according to claim 10, wherein said diesel 
engine has an exhaust gas recirculation system, 
said device further comprises recirculation exhaust 
gas increasing means for increasing the amount of 30 
recirculation exhaust gas when the amount of 
intake air is decreased by said intake air decreasing 
means. 

14. A device according to claim 13, wherein said 35 
exhaust gas recirculation system connects the 
intake system of the engine with the exhaust sys- 
tem between said oxidation catalyst and said filter. 
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